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Summary
Introduction:  Schwannoma  rarely  involves  the  phrenic  nerve.  We  report  a  unique  case  of
schwannoma  as  a  cause  of  chronic  hiccups  due  to  the  involvement  of  phrenic  nerve.
Case presentation:  A  72-year-old  male  presented  with  20-year  history  of  hiccups.  He  underwent
multiple esophagogastroduodenoscopy  procedures,  all  of  which  were  negative.  A  computed
tomography  (CT-scan)  of  soft  tissue  of  the  neck  was  remarkable  for  left  retrosternal  mass  with
central calciﬁcation,  located  adjacent  to  the  thyroid  gland.  He  underwent  surgery  and  this  mass
was found  to  be  originating  from  the  left  phrenic  nerve.  Resection  of  the  portion  of  phrenic
nerve with  mass  was  performed.  Grossly,  the  specimen  was  a  pale-tan  piece  of  soft  tissue,
4.8 cm  in  maximum  dimension  with  an  attached  portion  of  nerve.  Microscopically,  it  showed  a
well-circumscribed  spindle  cell  lesion  with  hypercellular  and  hypocellular  areas  and  multiple
Verocay bodies.  There  was  no  atypia  or  signiﬁcant  mitotic  activity.  On  immunohistochemical
staining, the  spindle  cells  were  positive  for  S-100,  supporting  the  diagnosis  of  schwannoma.
Conclusion:  Postoperatively,  the  patient  showed  marked  improvement  in  his  symptoms  and  the
hiccups were  almost  completely  resolved.  Although  they  are  very  rare,  schwannomas  of  the
phrenic nerve  should  be  considered  in  the  differential  diagnosis  of  chronic  hiccups.
© 2012  Elsevier  Masson  SAS.  All  rights  reserved.
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Schwannoma  is  a  nerve  sheath  tumor,  which  is  also  called
neurilemmoma.  Phrenic  nerve  schwannomas  are  rare.  A  few
cases  of  phrenic  nerve  schwannoma  have  been  reported  in
the  literature.  They  can  involve  both  the  cervical  [1,2,3]
and  intrathoracic  portion  of  the  nerve.  We  describe  a  very
rare  presentation  of  schwannoma,  associated  with  chronic
intractable  hiccups,  arising  from  left  phrenic  nerve.
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 72-year-old  male  presented  with  a  longstanding  history  of
iccups  for  over  20  years.  The  symptoms  started  off  being
ccasional  and  became  more  persistent  lasting  for  longer
eriods  of  time  with  shorter  intervals  between  exacerba-
ions.  He  had  history  of  cerebrovascular  accident  (CVA)  in
009  and  since  then  his  symptoms  exaggerated.  A  computed
omography  (CT-scan)  of  the  soft  tissue  of  the  neck  was
one,  which  revealed  a  4  ×  3  cm  mass  with  central  calciﬁ-
ation  located  adjacent  to  the  thyroid  gland.  The  patient
nderwent  surgical  resection.  Intraoperatively,  the  lesion
as  seen  to  be  arising  from  the  phrenic  nerve.  Resection  of
he  mass  and  portion  of  the  phrenic  nerve  was  performed.
served.
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Figure  1  Schwannoma.  Yellow  to  brown  cut  surface  with  area
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Figure  2  Schwannoma.  Sections  shows  spindle  cell  lesion  with
hypercellular  and  hypocellular  areas  (H  &  E,  original  magniﬁca-
tion ×  100).f calciﬁcation  in  the  middle  and  an  attached  piece  of  phrenic
erve at  the  periphery  (gross  picture).
rossly,  it  was  a  pale  tan  oval  piece  of  soft  tissue  with  an
ttached  piece  of  nerve.  Serial  sectioning  revealed  a  yellow
o  brown  calciﬁed  cut  surface  (Fig.  1).  Histological  exami-
ation  showed  an  encapsulated  variably  cellular  neoplasm
omposed  of  spindle  shaped  cells  with  extensive  hyaliniza-
ion  (Fig.  2).  In  the  more  cellular  areas,  there  was  nuclear
alisading  with  the  formation  of  Verocay  bodies.  Immuno-
istochemical  staining  with  S-100  was  positive  (Fig.  3).  The
iagnosis  of  Schwannoma  was  made.  There  were  no  post-
perative  complications.  The  patient  was  discharged  after
ew  days  postoperatively  and  he  is  doing  well  with  a marked
ecrease  in  hiccups.
iscussion
here  are  many  causes  of  hiccups,  of  which  schwannoma  is
 very  rare  one.  It  can  cause  hiccups  by  the  involvement  of
he  phrenic  nerve  (efferent  pathway).  The  involvement  of
hrenic  nerve  is  very  unusual.  Tanaka  et  al.  reviewed  138
ediastinal  tumors  and  only  one  originated  from  phrenic
erve  [3].  The  majority  of  phrenic  nerve  schwannomas
Figure  3  Schwannoma.  Sections  show  diffuse  staining  with
S-100  stain  (S-100  stain  ×  400).
Table  1  Differential  diagnosis  of  schwannomas.
Morphology  Immunostaining  pattern
Schwannoma  Myxoid  background,  Antoni  A  (with  Verocay
bodies)  &  B  areas,  thick  wall  blood  vessels
S-100  and  calretinin  [8]  are  positive  and
negative  for aEMA
Neuroﬁbroma  Bland  spindle  cells  arranged  in  fascicles,  mast
cells  can  be  seen  but  no  Antoni  A  &  B  areas
Positive  staining  for  Neuroﬁlament,  S-100  and
aEMA  negative
Solitary ﬁbrous
tumor
Monotonous  bland-appearing  spindle  cells  with
characteristic  intermixed  ‘‘ropey’’  collagen
Neoplastic  cells  stain  for  CD34,  CD99  and
BCL-2  but  usually  negative  for aEMA
Malignant
peripheral  nerve
sheath  tumor
Inﬁltration  within  nerve,  hypercellularity,
nuclear  pleomorphism,  spindle  cells  with
tapered  ends
Decreased  expression  for  S-100  and
overexpression  for  p  53
Ganglioneuroma  Spindle  cells  population,  encapsulated,
well-formed  ganglion  cells
Ganglion  cells  are  positive  for  synaptophysin
a EMA: epithelial membrane antigen.
CA
n
c
f
i
D
T
c
R
[
[
[
[
[
[
[
[
roﬁbromas. Am J Clin Pathol 2004;122:552—9.Phrenic  nerve  schwannoma  
are  benign  but  rarely  can  be  malignant  [4].  They  may  be
asymptomatic,  however  patients  may  present  with  cough,
hoarseness,  or  weight  loss.  Some  investigators  have  also
reported  cases  of  diaphragmatic  eventration  [5]  and  involve-
ment  of  accessory  phrenic  nerve  [6].  Schwannoma  is  a
slowly  growing  tumor  that  is  usually  present  for  several
years  before  diagnosis.  Imaging  studies  are  helpful  in  the
early  recognition  of  the  disease  [7].  Grossly,  the  tumor  has
pale  tan  yellow  appearance.  Large  tumors  are  more  likely
to  undergo  calciﬁcation  and  degeneration.  Microscopically,
schwannoma  consist  of  spindle  cells  with  hypercellular  and
hypocellular  areas,  called  as  Antoni  A  and  Antoni  B  areas
respectively.  Antoni  A  areas  show  nuclear  palisading,  whor-
ling  appearance  and  Verocay  bodies.  In  Antoni  B  areas,
the  tumor  is  less  cellular  and  there  is  loose  meshwork  of
cells  with  myxoid  changes.  Immunohistochemically,  S-100
protein  is  positive  in  schwannoma  particularly  in  Antoni  A
areas.  There  are  different  histological  variants  of  schwan-
noma  depending  on  the  cell  type,  cellularity  and  atypia.
The  differential  diagnosis  includes  neuroﬁbroma,  malignant
peripheral  nerve  sheath  tumor,  solitary  ﬁbrous  tumor  and
ganglioneuroma  (Table  1).  Neuroﬁbromas  show  a  mixed  pop-
ulation  of  cells,  with  a  predominance  of  Schwann  cells
admixed  with  perineurial-like  cells  and  ﬁbroblasts.  They  do
not  have  Antoni  A  and  B  areas.  Fine  et  al.  demonstrated
that  calretinin  is  usually  stain  positive  in  schwannoma  and  is
a  useful  marker  for  differentiating  schwannomas  from  neu-
roﬁbromas  [8].  Microscopically  malignant  peripheral  nerve
sheath  tumor  shows  features  of  spindle  cell  with  fascic-
ular  pattern  and  varying  degrees  of  mitosis,  necrosis  and
tumor  calciﬁcation.  Solitary  ﬁbrous  tumor  has  characteris-
tic  ‘‘ropey’’  collagen  admixed  with  neoplastic  spindle  cells.
Ganglioneuroma  usually  occurs  in  childhood  and  the  major
histologic  difference  from  other  lesions  is  the  presence  of
well-formed  ganglion  cells.  These  features  are  not  present
in  schwannoma.
Surgery  is  usually  required  to  improve  the  symptoms
and  quality  of  life  of  the  patients.  Some  investigators  have
suggested  a  conservative  approach  with  preservation  of
the  nerve  [9]  and  others  favor  surgery,  depending  on  the
symptoms,  size  and  all  clinical  parameters.  Regular  clinical
follow-up  is  required  after  surgery.
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onclusion
lthough  they  are  very  rare,  schwannomas  of  the  phrenic
erve  should  be  considered  in  the  differential  diagnosis  of
hronic  hiccups.  In  our  patient,  a  few  months’  postoperative
ollow-up  showed  that  the  hiccups  were  markedly  dimin-
shed  and  there  were  no  postoperative  complications.
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